CASK point mutation regulates protein-protein interactions and NR2b promoter activity.
Mutations in the CASK gene result in mental retardation and microcephaly in humans, suggesting an important role for CASK in brain. CASK gene knockout in mice causes neonatal lethality, making further elucidation in mouse models difficult. Because CASK was originally identified as a multidomain adaptor protein, identifying a point mutation interrupting a specific protein interaction would be useful in dissecting its molecular function. Here, a Thr-to-Ala mutation in the rat CASK guanylate kinase (GK) domain was shown to reduce interactions among CASK and Tbr-1 and CINAP, two critical brain proteins. The effect is specific: this mutation does not affect CASK dimerization that occurs via the GK domain. The Tbr-1-CASK-CINAP complex regulates expression of the NMDA receptor subunit 2b (NR2b), and we show that this point mutation also affects NR2b promoter activity. The identification of this mutation may make it possible to further dissect the function of CASK in brain.